Abstract. The aim of this study is to evaluate pavement temperature distribution by in-situ testing. Temperature data were collected and analyzed at daily, monthly and yearly time scales based on the Gan-Chong highway. The test results on the temperature data indicated that pavement temperature in different depth showed a similar change tendency, while in the high or low temperature season, the pavement temperature is still in the middle temperature range.
Introduction
The temperature profile within the asphalt layer of a flexible pavement plays an important role in the design of hot-mix asphalt and in the performance models of asphalt concrete materials [1] , as the viscoelastic behavior of asphalt concrete can significantly vary by temperature variation [2, 3] . Due to the viscoelastic plastic materials of asphalt mixture, the strength and modulus are different under the various temperatures [4] . As results of that, a different types of flexible pavement damage will appear. For example, the pavement will be cracking at low temperatures, and be rutting in high temperatures [5] . So the pavement temperature influence on bearing capability and performance of asphalt pavement cannot be ignored. In order to determine in-situ strength characteristics of flexible pavement, it is necessary to know the temperature distribution within the HMA layers.
The research on pavement temperature have already begun in very early, while many temperature models have been developed to predict the pavement temperature distribution [6] [7] [8] . However there are many defects in these prediction models to make it difficult to predict accurate the actual temperature for a specific pavement [9] , because the models can not reflect all the factors effect the temperature distribution of flexible pavement by environmental conditions [10] . So in order to obtain true pavement temperatures, the temperature sensors distributed sensing technique is used to make practically continuous measurement.
The current study aims at investigating the real temperature distribution under the different environmental conditions. Testing was conducted in an effort to get the temperature data within the HMA layers of various pavement cross-sections. This paper presents the temperature distribution characteristic at daily, monthly and yearly time scales based on the measured data.
Research methodology
Gan-Chong highway, in Ganzhou, Jiangxi Province, was used for the testing of pavement temperatures. The pavement structure and the sensors position are shown in Figure 1 . The parameters of the NTC (Negative Temperature Coefficient) sensor used in this study as follows: measuring range -40~100℃, measurement accuracy±0 .2℃, storage capacity 33000 group, measurement resolution 0.1℃. For the continuous measurement will produce large amount of data, 30 min was set as the time sample interval. 
Daily Pavement Temperature Distribution Characteristic
The diurnal variation of external temperature is influenced by many factors especially the weather factor, so most of the previous studies aimed at sunny days to avoid the weather affected [11] . In this research, the daily pavement temperature characteristic was analyzed for the June 11, 2014 (sunny).To give a statistical characterization of the temperature parameters, line chart were created based on temperature data from 0:00 to 24:00. Figure 2 gives the distribution of the diurnal pavement temperature change at different depths of Gan-Chong highway. It can been seen that pavement temperature show an evident difference at different times, the maximum daily surface pavement temperature (2 cm) exceeds 40 ℃ , while 15 ℃ higher than minimum daily surface pavement temperature, temperature of other pavement depths reflect the similarly law only the amplitude of variation is different. Fig. 2 Distribution of daily pavement temperature In general, it is found that before 6:00, the temperature of pavement structure has been decreasing with time. After 8:00, the pavement structure temperature begin to rise, while the highest pavement temperature appeared at 15:00 to 18:00. It is found that the temperature change of the pavement surface or the upper pavement layer is more severe, and the middle surface layer or the lower layer is relatively stable. The large pavement differences following times are attributed to heating by solar radiation, while the pavement temperature distinctions at various depths are attributed to thermal conductivity difference.
Monthly Pavement Temperature Distribution Characteristic
Temperature effect on asphalt pavement is not only caused by the representative temperature (maximum and minimum temperature), but also by the temperature frequency distribution characteristics. For the same asphalt pavement, even if the highest and lowest temperature are similarly, different temperature frequency distribution will also lead to significantly differences on the pavement distress degree. Therefore, in order to better predict the asphalt pavement disease, it is necessary to research the temperature distribution characteristics considering temperatures distribution.
Monthly temperature data of the upper layer (2 cm) were collected from January 2013 to December 2013. Through analyses and study, it is found that the maximum temperature is 39.6℃ (2013.8.10), comparing that the minimum temperature is -1.5℃ (2013.12.28), and the yearly average temperature is 21.2℃. In order to have a better understand of the pavement temperature distribution in different month, the probability density distribution of pavement temperature is statistically as shown in Figure  3 . Fig. 3 , it can be seen that the change law of pavement temperature at different months. The distribution of pavement temperature is mainly from the middle and low temperature (0-25℃) to the high temperature shift from January to August, then the temperature gradually moved toward the low temperature after September. The pavement temperature range of the whole year is between 0-60℃, it can be known that the pavement suffer complex temperature changes in one year.
Conclusion
Pavement temperature distribution characteristics were evaluated and compared in this paper. Based on these test results, some conclusions and recommendations can be drawn.
(1) Pavement temperature in different depths showed the similar change tendency, while due to the differences of heat conductivity, there is a phase between the temperature change curves in different depths.
(2) In the whole year, the maximum highest temperature value of the asphalt pavement appeared in August and the lowest value appeared in December.
(3) From the daily maximum temperature distribution frequency, it can be known that in the high or low temperature season, the pavement temperature is still in the middle temperature ranges, while the weather patterns have a direct influence over temperature distribution.
